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Abstract of JP2000227524 
PROBLEM TO BE SOLVED: To provide the 
optical waveguide device and optical 
transmission and reception device which enables 
two-way communication by propagating light 
signals bidirectionally by using an optical 
waveguide formed on a substrate and their 
manufacture. SOLUTION: In an optical 
waveguide 15 at least nearby its one end side 
(side A), a grooved cut part 31a having border 
surfaces 16a and 17a is provided crossing a light 
propagation direction. Received signal which is 
propagated in the optical waveguide 1 5 from the 
other end side (side B) is reflected internally by 
the border surface 16a and exits from the flank of 
the optical waveguide 15. Transmitted light which 
is made incident on the end surface 18a on the 
side A of the optical waveguide 15 is transmitted 
through the border surface 17a and made 
incident on the border surface 16a. Even the 
optical waveguide formed on the substrate is able 
to send and receive light signals in two directions 
and the density of optical wiring can be made 
high. 
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OV^V K9l 4. 3791 3fcW379l 30>T®J 
0^7 7 7K9l 2O3-70)9^^bf, =3 791 3 40 

©■■fl)*7^K9i2, i 4 3 (zft 
U ft^&SSl 5ft8#tf)*93 i aCfc^tSil:^ 

^93 1 aft pfeiMl 5 0>tt9*£ft (WAtfffi 

[0 0 2 3] »tt«I^93 1 ate. it LratffBl 6 
ai*#Bl 7 atlCcfeyia«**lTt^. 1 6 

al4««1 1 0>g®<hf5g0 1 **U 1 7 a(4 

Sffii ia)S®i:ftS0 2^d:LrL^p ::r% 02 
>e 1 -efc&o ftg.0 1 1*. b 1 a>^(7>^rsj (b{I3^ 50 



123) *&#g»*filfzj&oT*»3«1 5+*eaSLT 
< SSflft^-r^TSl 1 Ott^® 1 6 a "CflBK**** 

*3**»=RS**iTL^*. *fr. SS0 2I4. 

Bl 8 aA>t»A«LT5{l*a>eSS^rRl (B10£W 

«£*i=n^3*fii) ^e»r 2 a>a»Bi 

7 aJULTSl G>«SB1 6a^A»t4Ci:tf 
1, 0 2lzolvci*S&|zfcSfrr*. »#«*93 1 b 

ioflia • itt«*93i a tBtre&sare. 

mWZHMTZo C:t% IttM93 1 a, £fc!43 

fc. SSffil 6 aftMMBlZfclt* r»i <7>JB^®J [C 
StfcU »*®1 7 alWMfiHlZjSltS r*2flO*J|l 

[0 0 2 4] ftSBBl 5a>A«fcJ:tfB«a>3fe*S« 
1 5 ±1=14* -ttl-ftU S*If2 5afc«):i;2 5b^ 
IBBStl-Ct^*. g*If2 5a, 25b£LTI4. 01 
P i r\M7* h-r-f f^^^>MSM( Metal- 
Shotkey-Meta I) S!:7*- h-r-f -x***© 

[0 0 2 5] 01 ^#iLT, !2lJ:a)J:5«f:fllfit 

B9£K&r &. te^a>^s<M4s9 (b« i=jsi+«a 
[0026] a«<Dfli»roL%rBiwr*. 

^2 3 a(D^3t®2 2 aOttli^bXfil 1 <t(5l^¥ 

fficaj»**i«a«*i*. ®i(c^Lfc<fc5ic. *»a 

8M 5(7>*|3g®"efc^$|5g®1 8afcA«-r^)o 

T*. HMIB1 8 a I*. ±IBLfccfc5l^. 3fe^«S^fS] (ft 

ZOtzft. f&$%mi 8al:AWLfcg«*lfc *CD 
a^^HiiL. ai*«*»3 1 aC£lt«B%B : f2 3a 
fl!ia>a^ffi1 7 a(=giJ5t-r^o :ct% »*®1 7 a 
14. ft^JS^fn] (Xfil 1 ©affi*fiJ(3«LtO l=» 

l. Airr*a«ft*±s»*-&*cfca)«:^iiao2 

SSffil 7 a9lzAH-r«S(B5fta>AMfl3bnB*fl«fl 
iett^ckaaflK-c?**. cfcym<*W(3i4. M0 2 
(4. ft»>^Kl 5 03791 3£&j$-f£ 

(i) as»fc-r*9izRs**i*. 

[O 0 2 7] 

02>9O-sin-' (1/n) (1) 

[0028] C(D (1) SC*»fcT(Ry. 5H6W2 3 
a*>t>0)2l^ftl4. «*®1 7 aX'±&.m-?%>^tU 
<. C0>*J|Lffli 7 aT?X*ib«>aKBlJI=»r5<n«r*« 
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#1. ST'&Ztr&t. (DScfcU. 02>48. 

[0 0 2 9] 7 a£iIi§Lfc2t<t*(i. 3§tt*» 

*93 1 aO)fl9£ilA/T% Stt«^3 1 aflOSS® 

i 6 a izaa-r*. co^i i e a ic^^ 

T^^^UO^IlJlC^^SST^SltT^^Kl 50)37 10 
91 3f*3^£itAU 2*1::. 3791 3to&Bm^t 
fafr5o 2tft3fc*<£J£® 1 6a^b37Sl 30) 

Lre*RTfl8-cite-e#4*3ftHP« (na) £*ru 
art-*::*:*"***. ::t\ M^Bi 50>Hnjg 

It 3791 30)I8T*nt^7^K9l 2, 14 0)1 
ff*fca>«*«*Sl*S£* **<fty« aflUfeafiBM 
WW**. 20 
[O0 3 0] 9«0K3i(coL^riftwr*. ±13 

Lfe£?lC. »#«J*93 1 aOSft*^ 5 alCiSl* 

ffl0)*SS?.®l 6a**6ltt«l:»Ltfl:tMfl 1 
I*. Bflj^6X«XRtfijltLt»^ttffBi 6 a 

*>^. ftge 1 1*. »2<D«#sizx»-r*a«*a>A 

ictt. n&d i (Wtt;ft) l*> 5fc»&&i 5 0)3 79 
1 3$m«"r^*t»^HSr^nlc«c#L. X*JU0>j£M 
lc*y. &(D (2) asafc-TJ:3l3KS*ti*. 30 
[O O 3 1 ] 

0 1<9O-sin"i (1/n) (2) 

[0032] z.a> (2) ataifc-riRy. Bfli^&ft* 

XB1 5 0)3791 3 0)fl9£fc»LT£f-g{l5fcl*. 

6 a$Sig-r^-<t^<. dO>StJH5l 6 at? 

±sa*u 3fe»a»i 5o>±fflizEtt**tfcs**?-2 

5 aC:£oTg{I£*l&o 3fc£»»1 50)37 

91 30>JS»T*n*<1 . SV&ZtT&t. 0 1<4 
8. 2fi£ft5. -T*t)*. ccoig^lcli. M0 1 

0>Jx.l*4 5° J5TF"efc*Ui* B«3^60>*tt«#Bi1 6 40 
at^SMLt, S**?2 5al=A»t*^ifc«i: 

[0 0 3 3] 3791 3 0)#**0) JSSr^ n *< 

1. 5. 0 1*<4 5° . fl2#50* V&&t?tll£^ 
mitm* 2 3 a*6<D3K«3lfc*<tt#ffi1 7 a, 16 a* 

0)NA («5U** NA = 0. 2~0. 3ig) £?rr« 



3MX«Dftff3 1 a<7)fll. r^Jb*). **®1 6 a£«Hl 
S1 7 a t0)KIHl*. C*L6<D2OO»*Dl0>**t'f*i 

ft HI i: I*. AftnicH:* %<J)WL&1k—9- (A it a. 

ftjfm) fiLtflMTCfcft. ZttttftlZlt* 37S*« 

SI16at^^LT, g** : f2 5al;J:ySS4 
[0 0 3 4] iSl±CDJ:3f^ *3e«©»ffllC«**«« 

(ififiic«fc*i«. %*a&Bi so)-$ifigfigo)jfi^fzfeit 

9116 a, 1 7 aSftl)Stt^93 1 a * IS If. 

1 6 aT»WHS»*1*T*#»Kl 5 0>±Bft* 
mit$#^J:5l3-r^^^l3. ;fc3*fc&1 50)A<l!J0)& 
«Bl8a^ & Alt Lfc»fi**«»*ffl 1 7 a L 
Tig#®1 6 a|zAlt-r*J:5lcaLfca>-C. Hffi-tl3 

lcj:y3R3!rfiia>5lfe«#a>|£li*fT9Ci:*«-C#*. Lfc 

Efil:J:oTM«a)*fiaSI«t**. 
[0 0 3 5] H46^L09*#ILt, 

[0036] 0 4-0 6fz^Lfc<fc3>SX8lCj: 

y. S«1 1 ±13. 3791 3 8*W?^ K91 2, 

iix *e»*ratmxr^^iRj(w^^/iBf®*a-rto) 

[003 7] rtttHilzl** 0 4lZ^L/ccfc5lC. i/U3 

tf>3-h£|z<fcoT. *««»^&ft«JVSft+|im 
ifi<DT»^7 7KH 2' ftftftU S&lC. 
*fctt*n«li»«l=J:yc4i*flMb*1i-*. T9^7 
7KB12 1 t LTtt. #U-f5 h\ PMMA 

(Poly Methyl Met a-Acri I late) ^0)7<7 U /U|R«IR % t* 

[0 0 3 8] 79^7 7 KHl 2' 0)Jil^ T9 

>77KI12' *y *B»*©*l*ff*«+/lmH* 
.(D37S13' *Xkf >3- KXifcJ:i;MlII^ 
l-J:-3T»rt-r*. 37S1 3' chLTIi. A^flf. ± 
\Z&mLtz#& (7KU-fSh\ PMMA^0)7^ 'J;u^ 

^ u >-v>tK y x u >^o)/-K y ^- u ^ -<>^s 
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[003 9] *|Z. ®5lZijiLtz±5\Z. 7thUV^ 
77-fIIfcc):tf5Jit;tt^t>X7f>y (R I E) X 
^fwJ:^T=i7® 1 3' S/^-->yu SJfMKBr 

[0040] 0 6fc<fctf®7l::^Lfc:«fc5IX. X 

K««B12' tj^CW^b^^-t^^v^ K@S^<* 10 

fill ±(x. KSJ 1 2 , 1 4|Cj:otit*lfca 

ran 3«*-r««MS&0!)%*XBi saws^^i 
vii-vn^@^s-r 0 

[004 1] &\z^ msiZTKLtz&oiz^ Stt«J*SP3 
1 a, 3 1 bfc<J:ima£® 1 8 a, 18b £ff2/£L. £ 

I^asaSMt^. cct\ H8 *>£tfia9i4. (3 

[0 0 4 2]l««*83 1a, 3 1 b£>J&J$l4. 

-Ax ? f>^0§lx v * >^jtaxx^fCcfc y fx 
do ::t% /^^-e-Ax^^v^li. fiktt»«^ 

3 1 a0)i|l@1 6 a, 1 7 a CO. #ettt^|p||::»-r 4 

sjge i fc«fctf e 2*<. ±ko> (i ) , (2) asat 
»tt«*«3 1 b«n 6 b, 

i 7b(DM0i, 0 2i:ioi*T4>H«l::SMSnr4. 
[0 0 4 3] *§$S@1 8 afccfctfl 8 bt*fc, ±Kt 

mmz^ is— if*Dx. -ft>e-Ai7f>^ **t\ 
14/ < ^ e— ax ^ > ?m<b&m x ^ > yjraix 
8i-*y»/£Brtt-c*5. ca>a^ ai««*»3i 40 

a. 3 1bfl)ta(t:«ffll8a, 1 8 b CDfaX<t £ H 

[0 0 4 4] H9(^Lfc«fc5lx. ^*>gf£;*;h. 

fc«Ba**ffla>*3lfe*T2 3 a, 23b$, 1 
5<Z>$|3g® 1 8 a, 18 b CDftifi^CDSffi 1 1 JblC. ft 
*aiS*®£$§Sg® 1 8 a, 1 8 b£*tl?tljtfoZi*& 
&5\zLxmmL. C*t6**»M«l=*-3T»«1 1 

Sfl16a, 1 6 b(D»fittt«lc»KLfctt1H=. 50 



b^sAssTixfpjitrffiSL. ztLt>£mmwm\z£ 

[0 0 4 5]f(Dl ^i^2 3a, 23bfccfctfg 
ftST2 5a, 2 5 bt. «Al49-r^*>x-r 

(CcfcoT. H^Lat^^iiBizaia-r*. ctu^ 

[0 0 4 6] GLb(DJ:3f=* *S8S6<D^tSl3«^*SS 
*>lx. *a>±lsfrs > u— ifaixiScDJtfilttSt-pfcx^ 

^>^xai=*yai««*»3 i a^WLt, aigm 

5fe£ltel& -r«fc«>a)**ffi1 6 a, 17a 

w^fti^tsm&xgicjco-c. a*iRKD*eaA«RrsBa 
[0047] [« 2 a>*na>&m *c:*xHa>ft 2 a 

[0 0 4 8] Hi 0(4. *«BC0ft2CDXlfeG>JBtt[::ff 

©BIT*. ±E<DH1 -C*Lfc«l«H*tH-a>«fiEH* 

[0 0 4 9] *Se»(D»ffl-ett. M^^Lt, 4g® 
**ffllw«*Tffi#*ffi<B*«** 1 2 2 a, 12 2b 
£rai>££5(::Lrt: : k<&-e&&o 2 2 a, 1 

2 2b«tLTI4. 0DtLI4VC S E L (Vertical Cavity 
Surface Emission Laser) ^(7>&3fc^ : ?-jbM£J?3«lS!'Crfe 

[0 0 5 0] *mm<D]&mV\t. **«12 2a, 1 

2 2 b i*. _tK* i ommo^mom^o) <t 5 ic^e 1 

1 ±lclBR"r*(DT?l4tt<* 1 5 0>MS3ifi 

«icj3it**»a»i 1 5±(z. «m»®*Tra#fzL 

tilt4, %*XB1 1 5(D««8®1 1 8a*< 

.»«a>»*£(4»fcy* 2 2a**&Tfii*i= 

St4Ctd:^4«):755:Mi:t4c m(*Wlcl4. X* 

iua>flfenjfcj:y. (3) *S5Bfc-r«*fcr*. 

[0051] 03>s i n"i (1/n) (3) 

[0 0 5 2] **«0>»IB-(?(4. 22a»6 
TlRl#l-ai»*nT3t»iftl»l 1 5^lzA^LT^fc2l 
««B®1 1 8a-C4fi»LT*MBl 1 5 A 
**a«¥*ni::a*. **®i 7a^MLtSOT 
*83 1 a^^[ziit; 0 *0>&<DSkmibO>&mi&^ tS 

•ktfBffl3b^&a>a«*o>fi«aai4. ±§Bm i cd^ssco 

[0053] jji±a><t:5f^ ««tta>»nirfiK«%as 
fi^aix<i;*u4. &ftm*o>frte*>'rmi}tm*\z'Di\x 
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[0054] ja-t. i*<~3&o>mm<7>i&m$:mfT*m 

co^BST-l*. 5fc3l2£3ai 5, 1 1 5tt. Slvbt#Bt**v 
fcff*fiS0> tTKWLfctf. W^ISBl 11= 

fcitsjtesft^isj.tEs-rs^isiiw^ofcKass-rt. 

(O-C. ±ESSi6<Z>»B§l-fcltS@6l=*tJS-f 10 
4A^P,>5:§<7 ; 7^ KSP<0 + l=^±l=S«>ii**tfc 

jBtfco-ci^. jtasaeKroffigpjafiiic. _t75*^ini= 

*79Ki3 4. 3 791 Sfci^T^Kil 2$I 

[0 0 5 5] £fc. J:I5*IISEroJBfi§t?l*. 
»§M*»A«fe*tf B«l=*:fc«i**W0*«3 1 
a, 3 1 btf&mZtlXl* &*,<»£ LTiKIHLfcAt. I* 
■mA"-*lc<0^^*Kro|llg<7)JB«llz«^Stt«J^SB 20 
3 1 a«K/SU *MJ«I=I*. ttO>«ia09SSflr«Mi« 

[O056] £fc. JiIE«-*SIS£ajJKfiS-Pl*. 
«3 1 a OrtS*l**SSf*BISi«ft CAoTiS 
fcStiTl'' LTt&iELfctf. *«Bj|*c^vlzK 

*VCl**<fc3l=LTt.<fcl\, Ctf>±§-£\ te<0j«Hi:L 

16 a, 1 7a33J:tfMI1 6 b, 1 7 b t=*Sli-5R 30 

So 

[O O 5 7] 

*S1 0(Dt,>-r*l.ftMcre«a>3fcS?iRgB. H*^1 1* 
3a>l*r*l.*M=Etta>%a*Sm&a. IS* 
S2 4 4-U Lit sfcig 2 8 (0t^+L*Mc|S®fl)jt3?a£SS 
©SJSTjai. ^fcl±IS*1S2 9JSL>Llf^S3 3ot>-r 
#t^l=E«©3feJSg{gSlfi©»3t35rSII=J:tttf. &«-t 

tt.-«s8©jfiei=fcMt*3t*ar»rti=. ca># 

&t3>&'^tm<zttfx'£&. Ltztf-zx. m-oatm 
i^aa-eirrt. 

[OOS8] #|r. fS*3S4*t^L8<OL^-r*l*Mz|2K 
COJtai^ga. lf*£l 4<fl»L2 3 aHvT;h.jbM=EK 50 



OTjfeSlgage. 18*^2 4ftl*L2 8 0>lvr*uM=E 

ttaftnasaottaraft. *f=i*is*^ 2 9 at* l 3 

3 CHvfti*f=iBB0jfc3£attlKa)a&;tt&|= 

I*. 8tttt*SiW)r£a>ttE£**-«*iOttJUBfcK 

2©ig#5<!:£3rf S<fc5l=L.fc<DT% Jt&Wtgi&ttfc 

»<i:BB*lz. Sa*£ffi*lR)l=fl*32ia3fc**SiaK 
S&fcl=3*< C£j6<-e£S<!:l^$»S£#-r-&. 

[0 0 5 9] *&l=. i&#JS5E®©;fc3*ifcgB. K* 
*l 5E®a>3fci£ga3£B. !S*S2 5ieaa)3t3il£S 
*fcl*IS*^3 0E®<D3it2feS<lg®a> 

m&»ai=«fc*n<. si ©**s*«3te**iRii=»LT 

J*ftJEl±l=tt«J: 9 !=-*-« *2 0«J|iH«tXfi 

«J&ni=»LT«rrB«0 2^ «0>iEI=Airr-&aA 
#<&AltSjWg#S£igji*^<fc?l=Lfca>-e. Jfel&ia 
MtttfB* J: < fro«Jtf=fTt>4i« 1 I* 5 MSSt 

[0060] t-fc, if*^6iEi£ro3t^jRsa. m*m 

1 7 E©ro3fei5tSfigBs »*«2 6|H«C>*39*Sa 

co§gjt75a. *t=i*is*^3 i ebo>%&9bsbo8 

■&7ji£l=<fc;h.(*\ *t»»»<0d>itC< ite 
aS7Jfil i: IS If tt5E-r -5 1 #l=*»* £> Alt L fc2HS3t * 
15 IS* O * * (073 M l=fflil * * -5 Z £ *< W^T- fc « 

?i=Lfca>-e. sfeaat©*®*. ftaiassso)*: 

[006 1] *fc. if3R]S7=&L<l*8EI6(D5fc3l*& 

a. is*JS2 o«ti*L2 3©tx-rii^i:ffiK©3it2isa 

ttB. it*^ 27tL<l*28 ESff)ASXSi(l9li£ 
7ja. *fcl*i§#«3 2*L<l±3 3Et£<03ti!£giI& 
B0B£££l=<l:ih.l£. 3fe*SEB(D'>fc< £*,-BS« 

3tea87 3 -|Rll-»L-C-^ti:5E^-r-5J:5JoCRlTS(Oft 
«ftti* I=3fc3? &S&0>Jl ® « fc ItmW* Alt L tz 

«i:5l-Lf=©-e. aiajtODJtffi*. *#jK^a)J:®*f= 

i*<i3®icEa-r c t*tpifigiza4 i: ^^ a sss^ s-r 

[0 0 6 2] 4$lc. !S*S8EmroptSiKSa. 

2 3 EKfl)5t2IS^Sa. IS*312 8SE&©*:3?5&ga 
(OSfi^ft. *fcl*»**3 3EK<o*3isasa©S! 

it73^lcj:*tl*. 3t«jfiK05-h®*fcl±fi3®A'>e,4g®l- 
Alt f €. Sa*® Altft Jil-t tft 4 J: 5 1= L fc 

<ot?. *©«gffii=*5it4rt®siti*±siti:fty. aia 

[0 0 6 3] R*«2 4^12 8«Hvr:h,*W= 

ESE<7)Jt»jE^SCDMJg75ji. $fcl*fS*JS2 

3 3<Ot>-r*lA^lzEK0)3i£iil5agafl)ii3t73ai~J:*t 
I*. S«±lc. 5t$5R*|Rllz€aprtg*3tg|JSJS$»fiE 
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#® l xntmsL&pi \zm< c t *< fcss 2 o>ig# 

[02] *£!8ro-§gS£roj&l^-S-53fc2!g<iggK*5 
ItS. 3feeae*lS]i:E5E-rS^lRllc;»ofcBr®«IJt^S 

[03] *&w<D-nmo>mmizgkz>itg.§:mmmo>9V 

[05] @4C:gKlg££-*-»r@@-t?a5S. 



[0 6] B5l=8KXS£9-rBr®B|-e&S. 

[0 7] 0 6lc*Lf=lgi::fcltS3fc»am<BteroBiiB 

«ut^a-rBiB0T-&So 

[0 8] H7l=«<Xg$a-rBr®0t?fc4. 
[09] 0 8l~gKX€£g-fST®0-r-fe& o 
[01 0] *3§i!Sro£2ro§iiS<&J&8§lc£&3fc2lg{Ig 

gl-fclt«u 3te»^|3ilcj0of=Bi®«»Jt*S-rBf®0 

T-fc-5. 

[011] *«^rosiiisco©fisro^jBeiii=«S3tHia<i 

10 ^Sl-fcltS. 3fee»*|S)«kiS5E-rS7y|Sllw s aor=Bf® 
«lti&S-rBr®0-CfcS. 

1 0-5tSIS<gge. 1 1 - Sffi. 12,11 2 7 
•;/ 1 2' -Tffl*5ry KJf. 13,11 3-aT 
S?. 1 3' "a?!. 14, 1 1 4—9?v KSP, 14 
••■-hSP^^-v Kd, 15, 11 5-Jt3S»S&. 16 a, 
16b- (Si O) ##®. 17a, 17 b- ($2 
0» ^S®. 18a, 18b, 118a, 118 b — $1 
*g®. 23a, 23b, 123a, 1 2 3 b —ftOtm 
20 ^, 25a, 25b-g3feS5*. 3 1a, 3 1b-l* 
tflifcS?, 3 4-977KI 
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